Abstract
Introduction
A key issue in the management of information systems in the 1980s is the growing sophistication of specialized information systems within the traditional functional areas of the organization. The human resource information system (HRIS) is one such system, which in recent years has become critical to the operation of the personnel departments of large companies, information systems in personnel have evolved from the automated employee recordkeeping of the 1960s into complex reporting and decision systems today. Although these systems may rely on centralized hardware resources for their operation, they increasingly are being managed, supported, and maintained by a small group of IS specialists who [eside within the personnel department and operate, in many ways, as a microcosmic MIS area.
The HRIS is designed to support the planning, administration, decision-making, and control activities of human resources management. Applications such as employee selection and placement, payroll, pension and benefits management, intake and training projections, career pathing, equity monitoring, and productivity evaluation are supported by this information system. The purpose of this article is to present the status of HRiS, to trace its development as an entity independent of centralized MIS, to assess its current operation (budget, staffing, etc.) and technological base (hardware, software, etc.), and to project its future role in the firm, especially its relationship to the centralized MIS function and to the human resource department.
Historical Overview
The earliest mechanized employee information systems appeared in the 1940s, and through the 1950s were run on sorting and tabulating equipment. In those days the computer system had a very limited purpose, concerned only with monitoring employee records and payroll activities. During the 1960s, personnel departments took little part in the technological advances in computing that were occurring in the accounting and finan-
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Human Resource Systems cial areas. With the exception of some skills inventory and screen testing applications developed in the aerospace and defense industries, payroll and basic employee recordkeeping continued to be the only computerbased applications. These operations typically were managed in a centralized DP department, and very few organizations had any sort of information system operated by the personnel department. By 1971, however, approximately 60% of the nation's 150 largest banks, life insurance, and retailing companies had operational computer systems for human resources. And 40% of all Fortune 500 firms had implemented such systems [1] . During the 1970s, most organizations of more than a few thousand employees developed some form of personnel data system. The expansion of computing in personnel was spurred by the Johnson and Nixon administrations' legislation on equal employment, benefits, and workplace conditions, and the resulting demands from government agencies for information. Rapidly declining computer costs further encouraged establishment of these systems.
Studies conducted since 1980 indicate that 40% of all business firms have human resource information systems. Interest in these systems is strong, with over 80% of those without an HRIS reporting that they need one [7] . According to Zientara [16] , nearly 80% of all U.S. corporations with over 5000 employees have a formally established HRIS with at least one manager designated to oversee it. Most medium and large firms have data input and retrieval specialists for HRIS. And in very large organizations the personnel area has its own programmers and systems analysts. By the year 2000 nearly all major corporations are expected to have an established HRIS with associated management and technical staffs [16] . Forces creating pressure for a specialized IS within personnel today include: increased organizational size and complexity, continued physical dispersion of firms across geographical areas, government regulation and reporting requirements for employees, and the overall increase in white collar work which demand a greater variety of skills for any given job [3, 13] . As in other functional areas, the development of HRIS as a unit separate from MIS has been made possible by the availability of advanced mainframe software technology (such as packaged applications, database management systems, query systems, and report generators), the development of fourth generation languages and microcomputer systems, and everincreasing sophistication with regard to computing on the part of functional area staff.
The Current Study
A 48-item survey, consisting of forced choice and open-ended questions, was distributed to 360 members of the Association of Human Resource System Professionals (HRSP, Inc.). All members were from different companies located throughout the U.S. One hundred and seventy-one usable forms were returned, a 47.5% response rate. One hundred and sixtyone of the respondents had operational HRIS systems, while 10 were in the process of developing a system. All major industries were represented in the sample, including manufacturing, banking, insurance, transportation, communications, construction, retailing, education, and services. All of the firms had sales volumes in excess of $2 million, with the average sales level being $2.23 billion. The responding organizations employed an average of 16,884 people, with approximately 144 employees in the personnel or human resources area. The personnel areas within these firms were fairly sophisticated with regard to MIS. For example, they typically were fairly heavy users of microcomputers, graphical and statistical software, and the corporate information center.
The typical respondent to the survey was a "manager of HRIS," but vice presidents, directors, and supervisors within personnel, and those in charge of compensation and benefits, also completed the survey. Eighty three percent of the respondents were responsible for HRIS at the corporate level, while the remainder were at the divisional level of a larger corporation.
The survey focused on five areas related to HRIS: (1) management and organization the HRIS area, (2) functions and applications, (3) HRIS operations, (4) interface with corporate MIS, and (5) 
Management and Organization
HRIS as a function is rather new, with very few firms developing systems prior to 1975. The average date for initiating system development in the firms surveyed was 1978, but many did not develop systems until after 1980 (see Table 1 ). In the overwhelming majority of companies the HRIS function is located within the personnel department. The survey results indicate a total of only 10 firms with the function located in MIS or splitting support between the two areas.
The maturity of HRIS as an organizational unit is reflected, at least to some extent, in the size of its staff, the level of its management, and the nature and extent of its responsibilities. In the firms surveyed, an average of 8.74 staff are dedicated to the HRIS function, including one manager, four programmers, and three specialists or technicians. HRIS employees constitute 1.4% of the total corporate workforce, and 11% of all employees within the personnel Table 2 , the person in charge of HRIS typically reports to the head of the personnel area, although in over half of the responding firms the function is housed under some unit within, human resources, such as compensation and benefits, labor relations, recruitment, or training. In 51.5% of the responding firms the HRIS is responsible for all personnel data, not just that which is automated; and in 21.6% of the firms the HRIS is responsible for all payroll data as well.
The HRIS primarily services sub-areas within the personnel department, with compensation, benefits, and equal employment opportunities/ affirmative action (EEO/AA) being the most frequent users of the system (see Figure 1 ). Human resource planning, recruiting, and training are less frequent users within personnel --perhaps reflecting greater use of the system for routine reporting than for decision support. Of particular importance is the presence of a sizable user group from outside of the functional area. In over 13% of the firms surveyed, top management, line management, and staff management from outside of the personnel department were ranked as the primary Major responsibilities of the HRIS area included report production and distribution, data accuracy, data security, and new application development (see Table 3 ).
Several points are noteworthy in these results. First, although the HRIS has established independence from corporate MIS, it has not yet matured to be an independent entity within the personnel area in a large number of firms. Second, the HRIS has many of the same concerns as corporate MIS and, as such, takes on the role of an MIS subsystem located within human resources. Finally, the presence of an internal technical staff and an external user group suggests that career pathing and user support are important HRIS management issues.
Applications and Functions
The typical HRIS of today supports an hierarchy of managerial activities, ranging from routine reporting to unstructured decision making (see Figure 2) . The lowest application level supports internal and external reporting functions and relies on data relating to corn- pensation, benefits, and insurance programs, as well as employee records and position information. At the next level, employee background data, performance evaluations and skills inventories are used to support decision making activities relating to employee selection, placement, and promotion. Finally, economic and industry data, as well as manpower demand forecasts, can be used to support decision making related to training, pension fund investment, and other manpower planning applications.
As the data in Figure 3 indicate, the standard reporting function is the most frequently used HRIS facility, followed by ad hoc database retrieval, personnel administration, and government reporting. Historical data analysis, planning, forecasting, and productivity measurement are used less frequently, but nevertheless are important functions. These results are consistent with several prior studies of personnel information systems [5, 7] , as well as with patterns of usage noted for MIS systerns in general [2] .
The typical HRIS system contains between 4 and 5 application modules. Compensation and equity monitoring (EEO/AA) are the most frequently available applications, followed by benefits administration, applicant flow, and human resource control. Applications which support training and development, recruiting and selection, and monitoring of employee attendance are present in approximately 25 to 30 percent of all firms. HRIS applications which support workers compensation, and collective bargaining are present in relatively few firms (see Table 4 ).
Operations
Development and operation of the HRIS constitutes a significant corporate investment. The current survey indicates an average of 15.3 months devoted to system development, with a nonhardware installation cost of $411,000 for the system. The average annual budget is approximately $271,000.
The vast majority of systems and operate on mainframes, although minicomputers and microcomputers are used as well (see Figure  4) . Consistent with prior results, the current [4, 12] . The remaining 40% have been developed in-house or combine packaged programming with in-house development. There does not appear to be an industry standard. Although one package was reported to be used by 32 of the firms surveyed, 23 other packages were mentioned by at least one firm in the sample. Nearly all companies have some sort of retrieval language in the HRIS system. However, databases and fourth generation languages are just beginning to be used and there are no standards across syso 7 = Most Frequent 1 = Least Frequent tems. Among respondent organizations in the current study, 42.2% have no database for HRIS, and only 11.6% have a fourth generation language.
In 25% of all firms the HRIS is a stand-alone system. However, in most companies the HRIS is linked to at least one other information system, with payroll being the most frequently interfaced application. The HRIS updates payroll in 25.5% of firms; in 19.6% of firms the payroll system updates HRIS; and in 19.3% of all companies the HRIS and payroll systems are "fully integrated." The HRIS is linked to a computerized benefits system in 24% of firms, to the general ledger in 20% of companies, and to external databases in 9.3% of firms.
An important characteristic of HRIS operations is their dynamic nature. Updates are made continuously in 25% of all companies; in over 42% of firms the system is updated daily or weekly; and updates occur at least monthly in nearly all firms. Employee turnover, changes in compensation programs, changes in government reporting requirements and the like all operate to make the HRIS a highly dynamic system in need of frequent updating, maintenance, and enhancement. Sixty-two percent of the survey respondents indicated that they were considering or were in the process of a sizeable upgrade of the HRIS.
The managerial concerns of HRIS appear to be similar to those of management information systems in general.
When asked in openended questions to indicate the "long-term direction for HRIS" in their companies, respondents indicated that resources would be directed toward maintaining and enhancing software, improving organization and management of the HRIS area, developing new applications, improving data management, and purchasing new hardware (see Table 5 ).
Interface With Corporate MIS
In the past the HRIS was highly dependent on the MIS area to meet its responsibilities; for example, MIS technical staff frequently developed and maintained the HRIS. However, in recent years the personnel department has taken on greater responsibility for traditional data processing activities, including systems development and enhancement, and management of hardware and software. At the same time a shift is occurring in the background of the HRIS manager. In the past most HRIS managers had DP training. Today greater numbers of HRIS managers come from personnel backgrounds [16] .
As indicated earlier, the HRIS has little or no formal relationship to the MIS area in most firms. However, the HRIS must continue to coordinate with MIS and other functional- area information systems. For example, the HRIS manager is expected to serve as a liaison between the personnel and MIS departments and to be responsible for education of user management throughout the company [16] . In addition, the MIS area plays an advisory role in HRIS and must coordinate planning of systems design and enhancements across all functional areas.
Although not addressed in the current survey, prior research indicates that accomplishing smooth relationships between human resources and MIS can be difficult, with as many as 82% of firms characterizing relations between the two groups as "poor" [11, 12] . One study found that the DP area was not even viewed as a "valuable resource" by HRIS managers [12] . Part of the problem has been lack of agreement between MIS and the human resource area about what the objectives of a personnel information system should be. Specific plans for the system have frequently differed between these two departments.
A related issue is that planning for information systems within the personnel department has often been weak or nonexistent, with application development (including package selection) occurring in a haphazard, disjointed manner [8, 12] . The current survey indicated that 33% of firms do not coordinate personnel department plans with corporate strategic plans. Lack of planning from the overall organizational level to the department level makes coordination of plans between MIS and the HRIS area difficult to achieve.
System Effectiveness
Very little research has been devoted to examining the effectiveness of information systems within the human resources function. Consequently, overall satisfaction with these systems and their impact on personnelrelated decision making is not clear. A 1971 survey of 233 personnel executives found that 32% did not perceive any improvement in the quality of service of the department following installation of a computer-based information system [6] . A later study reported that development of a computer-based system within the personnel department led to fewer decision errors and greater perceived status of the human resource area by organizational managers [15] . Other survey-based research has found HRIS success to be unrelated to the dollar amount of the initial investment in the system [8, 9, 10] and positively related to the total number of employees in the firm [6, 15] .
In the only experimental field study reported in the literature, Wilkens [14] compared employee attitudes in two plants of a large manufacturing firm, one of which had implemented a HRIS for compiling information concerning worker job satisfaction, human resource investments (e.g., salaries, training costs), and cost factors (e.g., absenteeism, turnover). Implementation of the system was found to have had a positive effect on employee perceptions of job satisfaction, advancement opportunities, and job recognition.
In the current survey we asked the respondents to rate their perceptions of the extent to which "top management values the HRIS," and the extent to which "the personnel division collectively values the HRIS." These measures may be biased in the positive direction, given that HRIS professionals were doing the ratings. Nevertheless, the results indicate that the systems are highly valued, especially within the personnel department (see Figure 5) . In an effort to discover factors relating to HRIS success, the ratings of satisfaction for top management and the personnel department were tested for the presence of statistically significant relationships to other items on the survey. In the case of items which were measured on a continuous scale (such as HRIS budget dollars or number of employees), a pearson correlation coefficient was calculated. For items which were measured in categories (such as presence vs. absence of HRIS planning, or high vs. low vs. no user involvement .during system development), a chi square statistic was calc(Jlated, if the probability associated with observing the correlation or chi square was less than 5 percent, the item was considered to be meaningfully related to HRIS satisfaction.
The results of this analysis are summarized in Tables 6a and 6b . Perceived satisfaction with the HRIS on the part of the personnel department was found to be related to the total The greater the number of HRIS responsiblities, or the more users were involved in systems development, the greater the satisfaction with the HRIS. With regard to top management satisfaction, three factors related meaningfully to this variable: the length of time spent on HRIS development; the total number of applications comprising the HRIS; and whether or not the human resource plan was integrated with the corporate strategic plan. These findings suggest that the larger the organizational investment in the HRIS (in terms of time and involvement), and the greater the extent of the system's influence (in terms of responsibilities and applications), the more value it has to the organization.
Human Resource Systems

Implications for Management of HRIS
The development of computer-based applications which cater to the needs of human resources is not a new phenomenon. What is new is the shift in responsibility for these systems, away from the corporate MIS area and .006 9.99* toward the personnel department. Increased responsibility for HRIS on the part of the functional area is certainly a welcomed trend. However, several key issues regarding the management of HRIS are arising, which the present study has served to highlight.
Location of HRIS
There is no established "best" way in which to organize the HRIS within the personnel area. However, the survey results do suggest a few guidelines. On the one hand, housing the HRIS function within the compensation/ benefits area seems appropriate; compensation and benefits administration are heavy users of the system, and application programs in these areas are often linked to the HRIS. As a general rule, there appears to be no good reason to locate HRIS in any other sub-area of the personnel department. From another perspective, treating HRIS as a separate function within the functional area is the most appropriate alternative. HRIS applications are gradually expanding to support areas other than compensation and benefits, such as recruiting, placement, and training. If HRIS is independent of any one sub-area within personnel, it will be better able to support the activities of the entire department.
HRIS responsibilities
The current study indicates that greater amounts of responsibility are associated with a more valued HRIS. However, an unresolved issue is whether the personnel area should be responsible for a//aspects of the information system, including hardware, software, systems development, services and support.
There are the obvious problems of duplication of effort associated with decentralization of all DP responsibilities, as well as resulting coordination and control problems between MIS and HRIS. Perhaps some responsibilities should be retained by corporate MIS, or shared by MIS and human resources. HRIS and MIS managers should consider the implications of the trend toward increasing independence of HRIS from MIS for their particular organizations.
Skills of HRIS staff
Effective management and operation of the HRIS requires knowledge of the application area as well as DP skills. One potential problem is the lack of technical training and experience in information management on the part of HRIS management. Finding managers with competencies in both DP and the application area is difficult, particularly in the personnel area which does not have a long history of using computer-based systems. Training tends to lag need. Training programs in HRIS at universities are just now forming, yet the systems have been around for nearly 8 years. As a result, human resource managers typically have no training in data processing, and data processing managers have no knowledge of human resource applications. Development of staff who have a blending of skills in these areas takes time. A commitment on the part of organizations to develop the skills of their HRIS management is needed.
Human Resource Systems
Coordination of functional-area information systems As noted in this study, the HRIS may interface with one or more information systems located in other functional areas. For example, the HRIS is often linked to the payroll system, which in turn links to the general ledger or other application programs located in the accounting area of the firm. If each functional area becomes responsible for its own information system, how will smooth interfacing of systems be assured? An obvious alternative is for corporate MIS to manage system integration. However, determining which area (MIS or human resources) has primary responsibility and authority when the system is upgraded or changed presents a difficulty which has yet to be resolved in many organizations. The problem becomes exacerbated if relationships between the MIS and personnel areas are not good. Policies and plans which clearly address the overlap of systems across functional areas must be formulated.
User service
Related to the problem of coordination is the issue of servicing HRIS users who are located outside of the personnel department. For example, the HRIS is used by line and staff management throughout the organization. Yet these systems are often custom designed for the personnel area --where the management staff and largest group of users reside. Potential exists for the system to become isolated and unusable outside of the area if all decision-making regarding enhancements and support occur within the personnel department. HRIS management must make an effort to assure good service to the user communities which their information system supports.
HRIS planning
The process of planning for information systems within organizations is becoming increasingly complex, and the development of functional-area information systems such as HRIS, is one factor contributing to this trend. Planning is best conducted in a top-down manner, with HRIS plans being coordinated with plans of the personnel department and the organization's strategic plans. Results of this study suggest that personnel planning is not coordinated with corporate planning in a large number of firms. Yet, where it does occur, satisfaction with the HRIS at the top management level appears to be high. The implication is that greater effort must be devoted first to coordinating personnel department plans with strategic plans; second, to coordinating HRIS plans with personnel department plans; and finally, to coordinating HRIS plans with the overall MIS plans in the company.
Conclusion
Information systems within the personnel area are reaching a critical point in their evolution. Annual budgets for HRIS are estimated to be growing by 42.8% annually [4] , and the HRIS is developing increasing independence from the MIS area and other units within the personnel department. As these systems grow in technical sophistication and expand their influence on human resource decision making, critical issues concerning the management of HRIS must be addressed. These issues include: definition of HRIS objectives, developing effective strategies for servicing the needs of various user groups, and coordination of planning with the personnel and MIS areas of the firm. Security and privacy concerns associated with employee record keeping, interfacing with information systems in other functional areas, career pathing for HRIS employees, and lack of cooperative relationships between human resource and MIS staff are additional problems confronting the organizations.
Results of the current survey indicate that organizations are keenly interested in devoting resources to improving management of HRIS. However, achieving "success" in the development and operation of the HRIS will be a complex undertaking since not only must the issues listed above be resolved, but top management, personnel management and MIS management all differ in their views of the role of HRIS and the meaning of HRIS effectiveness. Perhaps this issue is one that cannot be resolved, but there should be recognition of the problem prior to allocation of resources.
The management issues, associated with HRIS may also be encountered in other functional areas of the organization where information systems are developing independence from the corporate MIS area. Management of functional-area information systems in general may involved activities such as determining where to locate the information system in the department, distinguishing the responsibilities of MIS from the functional-area IS, recruiting and promoting staff with skills in DP and the application area, servicing user groups from within and outside the particular department, and developing methods to assure coordination of plans among strategic management, the functional area, and the MIS department. We can anticipate that management of information systems in organizations will become increasingly complex as functional-area information systems such as HRIS continue to evolve.
